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(54) im<om} mm^':/f'¥ms7:^9ty'>i^>^mmm^^zf9^^mxs\z^ti^^^mt 



(57) mm 

[«J^] Ser-Leu-Pro-Lys-Leu-His-Gin-Trp J^5#j@ 
SW^^^r/^" Ser-Lco-Pro-I le-Leu-His-Glu-Tn>- 
Lys ^Br^aa^^i-^^P^^^HIfemyrrAsB-Gln-Val-Pr - 
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1 

[Sf*^ 1 1 Ser-Len-Pro-Lys-Leu-His-Glu-Trp 

2 ] Ser-leu-Pro-I le-LcQ-His-Glu-Trp-Lys 
[it^^3] Tyr-Asn-Glu-Val-Pro ^'iStftS^^TS 

[000 1] 
[00 0 2) 

Ki^i^^^^^^t13i^x\^^^. i«JijEffi«c:«2*ttaj!ii 

[0 0 0 31 C0l'r:>-7>>^^7^>'»*^ 
(Angiotensin Converting Bnzyme . |^TACE<?:1^ 
>»2«]S*i-^-*T, Ifta^l/^^H"??*^^^^-^ 

[0 0 0 4] Z,<omf3:^?Lfi^^. ^B^^^^'^^^^ 

':>\,^xACEm^^n(Dmf^iimtim\zfftiri. ttjc 
m}tdb^%<n<D^»Mm^m^^^^_ti^Btsnx 

(B*m^¥^m ,VpK 57,^0.-11, 1143, 1983) o 

1 0 942 5^). 
[0 0 0 5] 



2) ♦IHJf4-2 7 95 9 7 

[0 0 0 6] IMrlli^a-C^^ffl^tlT^fcn-^JI^ 

mMsmmz^m^tt>^tm^nx\i^^. ^it. « 
mxo^^n^m^ntntitixi^'^^ i o-t v^u^i^^f 

[0 0 0 7] ^C^^^^Oi^J^t. jfilJE^±#$-&6 
[0008] 

r-Leu-Pro-Lys-Leu-His-Glii-Trp 

(EtT> RJPi tiSt*) S"t<Z)©lftbTVi«>* 
^2 Ser-Leu-Pro-Ile-Lea-Hls-Glu-Trp-Lys 

[0 0 0 9] ^3(D%Wl±, Tyr-Asn-filu-Val-Pro 
m&.^M^^^^J''^ (^T. RJPs tUS-T) 

m^^^^'f'Y^^(m'^h\^x\i^^: %^(h%mt,. 

[0 0 10] ^ir. ^^Wtc-PV^TPPICR^T^. II * 
l-'3WlR!?qrt^>^^7'5^HR JPb RJ P9 Rt^R ^ ■ 
J Ps ^n-€^nSer-Leu-Pro-4.y87Leu-ttis-Glu-Trp 
. ScrrLeU"Pro-I!c-Leu-Hls-GIu-Trp-Eyi RtW'yr-Asn 
-GJ.a-VaVPro ;^^'«M*t, ' 

" <?5iii**^t-o fip-^. Ser tt-feU>. Leu WM3^%'>V' * 
Pro tt:/nUX Lys «Ui?X His HtX5=^i^:^'?ri'- 
u Hy;i/^^>fil. Trp JiNyyh77X He tt-f V 
U-fi/X Tyr It^Dv'X Asn ti7X/^7^X Jal 

[0 0 11] 1f^\z. ^4(o^WW^n--\-;nfU-* 

SO ^7$y»E3«JS«t''5R JPn (ntt7^/K»&* 
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r/Dit^-f X /imx :/du> 

[0 0 1 21 *V>T, ±«^i8&S3^^«rJl'*»J-Cf>W 

«HiT««t. y;vitsfflcDfi<ic {%mmm.^ 

aiSlCOiSiBr* h3>'Wl/4 0 S) *^*«L/i^iJ^AtC 

[0 0 13] jS!«*^A$ffiVifc^i5j$j0tflci?n'7 
hif^y^ C«ail*:0.05« hU7;l':tn»* (TF 

A) $:^ify't:h:^bU;i'/*©;/^>^x>b»ai] \z 

mmm\mT(ox5\zmiLr^<, m^. ser (t 

os) . Lys (2-chlorophenyloxy carbonyl) . Hi 
s (To s) , G I u (O-B z 1) , Tr p (To 30 

[0014] 

B^o c : tert-butyioxy-carbonyl^ 
T o s : p - h;l<X>x;V7;t-;PS ; 

B z I : ^>i?;^a 

P AM : r-methoxy phenyl acetamidonetliyl resin 
AAn : n»B6!>75/ie 

>UX^l/>»]fitC««$nfcAAi (AAi -PA 

M) ^rFA^m'^rtu^mmKj^\z^r)H-AAi- 40 

PAM^-S^U -etlJCBoc-AAa -OH^V^S 
*c-AA« -AAi -PAM*^^. i^K^<nAAi ' 

p Au^mmt.m^^^^mjmt'T^. 

[0 0 1 5'] #5tlJ^Boc-AA2 -AAi -PAM ^ 
&««TFA-eK««aSI«:*fTV^. |^«ICBoc-A 
A3 -OH^tt^S*, JS(TO«l^t'T, AA. 
^Sife*fT'5o ;'i:feAAi =Ser. AA2 =Leu. 
AA3 =Pro, AA4 =Lys, AAs =Leu, A 50 



Ae =His, AAt =G1u, AAs =Trplf* 

^- m^Kmi^. y^yita^m (hf) sr^v^Mffa 

SH^CSffVi. Boc, PAM:feJ:a^Mli«)««S&l* 

[0 0 16] JK±€^«&J-#^^:^D— 
itaiiftfc*tc«Lrt>j;Vi. )iafiicWc9^^:L"c«ACEia 

Ife^^J, SftlRl, «8*»1. K§» a:^lC«*Pa^ 

7^jVA3-h«, filMBfea . bo- 
rn »m is^tffl^^^^it^ttxoj&t^^o 

[0 0 17] ^ifc, ia^«(0|SStfiiXtt^tiSir'bb< 

m»a. «^tt> *m 7 

a:tTt><k^i. mmi^Qmfi'k^f^oACEmm^'ff- 
m^m\tMm\z^^m'^nti^mv^^ff^-mz 
0. 0 1-1 ooaaj«co«H-e&ao 
[0 0 1 83 &,T0>ia<^^m(nma«^mm^^r 
mim(^m\zmij:fiACEm^f^m^^b. z.n^-^j^ 

bx. mmmzmyscr^z,timmrisbr). mmmf^m 

<Dlttbo)&m'k^^tLro)&m\z^r>> 

^m^t^c c(D^mz^f^m(DmQtisk±m^m\*'^^^ 

HRWfcl 0*?S:OO. 0 1-5 0Big/kg*«(O« 

[0 0 19] ^^\z. mB&^^:f^^t»MSb. m 
^tmmzmmhL<\mm'r^z,t\zj:r>. ^^-m 

mm^ii) \zLftr). Aia. i^»^<omm\zbxm 

[00-20] 

[f^ffl] il W3C0%^C(V^:/^HR J Ps . RJP» 
SctXR J Ps 1l> ViTnt)ACE'iia*T§fPffi§^» 

n^m^y(^mmm\z^'ox^«^^^t\z^r)n^n 

. ;'[0 0 2 1] «5CF)^?^Ttt. »l-4,(^!^5^<;5-^-/5^ 
[0 0 2 2] 
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5 ^ 

mmva £tTfc*«w&a#ftt/fciatwfcov^TiK *ui . ACEmmm loo^i sr^nw* loo^i 

CAc Eias'^y^^HcosttM^ei 1 g©*s®»&T [0 0 2 3] la^^tt^Sctostwi/fc. 

irh>*Ta:». ffi»L:/S:»* feSml (Eo -E. ) /£• X1009g 

>^llSI5ldt (pH8, 3) 1 0 0 0 0 Eo :fSmm^'^^fS.^'^^(D^^2nm(0mtm 

G. ^O^0&^-^Mim»<O±mm^±IBmmmr3 E. :a^M«^Wc03 8 2nma)gft3!£« 

«fc*RbTACE»*»i:LT, »*ia»*«St 10 J^:fe. ia«»5 0 96©«©imiB«^ I Cid t^rs. 

fco ira5^ife«Biocheia.Plianii,Vol.20,ppl637 -1648,197 CACEESi^lft] ACEfiSft^flB (ICso) 

1 :fccfcaf. Anal. Biochem.. Vol. 84»pp361-'369,1978cO:;^ ^lcDfiOT&^-> 

fsfefcvcfc. m-B, iooidm u>m^')^J^mim ooon [0024] 

U^:/5'H (Hip-His-Leu > ^:/5^H<ff^MM) ^ 100* 



St M 


I C S 0 




1 0 8 g/m 1 


R J Pa 


2.5 ^ g/m 1 


R J Ph 


2.8 g/m 1 


R J Pfl 


5, 7 /u g /m 1 


C E I 


1 1 0 g /m 1 


C E I /97 


1 0 n g/m I 


C E I B 


1 0 /z g/m I 



[0 0 2 5] ^Uc:*5^^T. CEI12, CEI^T , C *) CHJiR J Pb > R J P» iSLt/RIPs ^ 

;K Nov. 39 , 1988?5^e^lffl ) Ciaii«2. AC Effl^^T^^ KOiSiiW D-i'JPif 

L/>>^hj*T?W5^Lfc„ m*5^>/1^«i:^T*llil«fT;i/ ftl. $^fc'^:3''S/> 1 0mg*ftl^, 3 7lCT24«flM 

u-ga2 g^g>Kftafffi (pH7) somucis u »6n;fc±fli*ha/i-;i'4os;&^«;^nfc:^j5 

ilfl, $e>JChUy>'>$5mgilII/e> 37^^24^^ A ((fr 3 OmmX 1 0 0 cm) iCtSiipU aiS*!?**. 

»m^^««*ac^5^»«fpfcj:o»*L, ' [o o 2 7) sttw^^s p h3/t^;t**«ufc^^ 

»^nfc±a^s-f^>x»«iB (mffwaftjt^tfca a ((f>2 0mmx3 0cm) \zmL. mm^^z^^^ 

<z)iffiig,«DEAEh3h-;w <*3 T*»T>^'^^®^7»?x>>^ta*fr'3/h. mm 

0*mmx3 0cni) JCt^ABLfc, *mtO-0, 5M#«T>^:^'>A*m PH6. 

^^^^tJSCD^ife^S P h3/t-iW S*«L/fc:^^A 5^^«5 0 OU^. 5 0,0 07^1K®4C 

(<^2 ommxsocm) mm4\z^\^>r m^m^^m. ACEms-^:f^}^2 

^mr>'e=.^A(D^y>^x>Kmmff':>^<> mm^ r ssmg ^^ft. iin«Rjp» . rjp 

«V mmi. Oml/mino ^^lC> r^3>««ai C»ifi«3, RJP. □-^;i.ifU-g02 

^ffli-v 5^T*5ooo7f=^»<7)ACEffl^s^^^£**. g&u>»»«?ac (pH7) 5 0mncm $e»fch 

S«SI£;»|ffc. ACEgaS^:/5^H 2 8 3mg (66© 5(? U yv>* 5mg ^JD^. 3 7l::-C2 4 W-f >=*^^^ 
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nsr 5 m ncanmru-fe^ TT^y ;^ G - 2 5 :^ ^ p 

Vhi^97^— (*3 OmmXl 0 0 cm) JC^SV^TH 

[0 0 2 8] ^eic, Mmmi^^i:i'^hifyy4- (H 
PLC): a3s»f^»f«L C - 8 ; :jS7^ASbiiiipack 
PREP-ODS (L) (<f) 5 0mmX2 5 cm) ^ 

ml/mi n, tftmS§ttS PD-M 6 A. «kaiiSS2 1 

cO^'&RJPi «>i^ie«;«»COiRattl 5. 3mg (S 

^*) T*o;/to 

T»^n&ACE!fi«^:/^H£j^ffl:^^A^fflVifcH 

P T. C T$ ^ J^>r^««S$ff ^^^ftaco ACE 
H^^^®iiW3i:I^«IJCR JPa ^t^RJPfi 

[0 0 2 91 iiiiW3Rt;isBi«4<7)^:/^i««»»il 
fP^«^&ir^>/t^«-;^«ji^>«f«fliPSQ- iv- 

fc. */t> r^/«5)-#T'>XxA (WATERSttfi© 
P I CO-TAGS/XxA) R J 

Pt , R J P» RUR^ P5 

[00 3 0] 

(R J Ps (D—AIK^ 
Ser-Lea-Pro-Lys-Leu-fiis-GIn-Trp 30 

(R J Ps (D-'Amm) 

Se r-Leu-Pro-1 1 e-Leu-Hi s-Gl u-Trp-Lys 

(R J P5 (o-'^mm 

Tyr-Asn-Glu-Val-Pro 

(Rj Ps (07^ /mm) 

GIu 14. 303^ 

Se r 1 4. 2 8?^ ' '* 

H 1 s 1 4. 3 2 36 

Pro 14. 25% 

Leu 2 8, 7 2% • . ^ 

Lys 14. 1 6% ^. . *. . * 

-Trp - (SfSt^FSD ^■ 

. (Rj PQ'^Ts/KjfijsK) :^ 

G 1 u 1 2. 56% 

Ser 1 2. 3 7% 

His 1 2. 41% 

Pro 12. 43% 

Leu 2 5.76% 

Lys 1 2. 67% 

I 1 e 1 2. 36% 50 



Trp - 

(RjPs (07^ym&sSO 

Glu 20, 6 0% 
Va 1 2 1.3 2% 
Pro 19. 56% 
As n 19.8 2% 
Tyr 19. 96% 
C^A C Effi*--^:/^ 

(1) m^m 

&ACE©S^:/5^H0 5%:dC^f8t^^;|sHcLT, IC 
RS^T^?X#a¥%2 1. 9±0. 4g0'b<D&l»l 
OBfifflV^T^KlcftLfc. ttRSSmffi^^-li-^ 

(2) ^tg^ 

WAtfRJPs ®LD6o(i5g/Kg£;±T*D, 3€t: 

ssit^<^6n>iA^o?to ft^fe, ^i&oACEiaii^:/^ 

[0 0 3 1] «?§Wl. RJPs V RJP» Jtt^ 

RJP5 0ACEmn^:f^}^mmm\t'^^^xum 

C*«^l> ^ACEffliF^y^FwIftJEttKG 

(1) mmm^:^^ 

(2) mmm 

m^^mnmman&yy^ (shr) 8a^^iMw^ 

(3) JlUffiW^ 

(4) ^te* 

j|g*&^2Jr^Lfc, *2<fcDI9e*^?S:J:'5tc. * 

c*is^^2, ga^w7(D«ai*ia(?)»ffitt«« mm-^ 
m^^m 7 omm-ii^ u xm\z r j p « ^^g-if 

t><?[)) 3 g/kg#:a*7>r-?«««JcS^L;feo Mfla 

[0 0 3 2] £jL K, 1 i:t5|^(cff-i&o 
*S 2 (c^-r, 1 (O^:/^ KX«R J t^^a 

=£fi^tT, T8as#wi'-ric^-r«p«*tt««* 

CK^fun Biiji&m 8.oas%. mmm ilo s« 
%, 14.0 a«%, o.3aft%, fL^b« 0.3 
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10 



mm o.i««x, «a«ii«)'^:?^^F 1.01 
7.osfi%. * 55.0 afi^ss^. »»br 

Cffi^«2) *S»/\^5:y 12000iig, H^'^VC 1000b 

^ H lOfflg > Hifi^qi <z)^:/^K Sfflg, iaft> 
•nefc*&j6aAT^a^5 0iiitL» 2:n€S^> 



[0033] 
[^2] 





JfilJ£(*F ramHg 


IHr » 


3Hr ft 


6Hr ^ 


iOQOng/kg 


9.5 


16.5 


19.5 


R J P . BOOag/kg 


7,5 


19.8 


21.0 


R J P 8 250ag/kg 
500iig/kg 
lOOOss/kg 


3.8 
8.9 
15.0 


15.7 
20.8 
24.0 


17.0 
22.0 
23.8 


R J P« lOOOiig/kg 


12.0 


19.0 


21. 8 


^SiiAl 2 (DliiSda 
3000iig/kg 




12,5 
5.0 


13.8 
8.0 


KA 2800]ig/kg 

(ai) 


r 


.32.0 


22.0 

(^2) 



^m(Oi!aJ£mti 5 0-1 eoBiflHgT*^. 

(tt 1 ) ^mme 2-270533 ^^m<OUWtifi 
(^2) 1&^S^m^0WX$>^. 

[0 0 3 5] ±m>^o\z. n— I'jUfU-^aaK^ 
«S5twjT#sn;/i:^y**V*R'J rt . RJP9 m 



• ^hX. ftfc!-:5?Oft«fCR JPi . RJP» X 

«RjP6 m^hx^K^. zn^mitr^^t\z^-D 

T, RJPa , RJP» mSRJFs itm^Dtl^o 
[00 3 6] ' 

. jpb . Rjp« stXRjPs i>-rn'b*Ta^^:/ 

^^f4*^^i5<. ifjfili^tDm ^S^^IC^ 

40* ^ii<Dm^m^^^tc\t^^^o)mim^u^^thx 
[0 0 3 7] m^om^-^L Vi-^-^^jvifu-^MfeM 
com ^im^z^nxh^t^^'buA^^m't^. ^5 

50 [011 *»M<D^jlS«*^U '^•/^F(Z):i^7i^v3 
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mm] 
mm»^: 1 

mm 

Ser Leu Pro Lys Leu His Glu Trp 

1 5 



12 



Ser Leu Pro He Leu His Glu Trp Lys 

1 5 

fmo&Z : 5 

10 &m<omm:^':f^\^ 



Tyr Asn Glu Val Pro 
1 5 
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[There are no amendments in this patent] 

Claim 

1. A peptide having a structure of Ser-Leu-Pro-Lys-Leu-His-Glu-Trp. 

2. A peptide having a structure of Ser-Leu-Pro-Ile-Leu-His-Glu-Trp-Lys. 

3. A peptide having a structure of Tyr-Asn-Glu-Val-Pro. 

4. Peptide inhibitors of angiotensin-converting enzyme, which are obtained by 
decomposing royal jelly using a protein decomposing enzyme. 

5. Oral compositions containing peptides described in Claims 1-4. 

[0001] 

hidustrial application field 

The present invention relates to novel peptides, angiotensin-converting enzyme inhibiting 
peptides, which are useful for medical and pharmaceutical products for prevention of 
hypertension and the like, and oral compositions containing said peptides. 

[0002] 
Prior art 

In today's aging society, adult diseases such as heart disease, cerebrovascular disorder, 
cancer, and the like are life-threatening. Hypertension plays an important role as the exacerbating 
factor of the aduh diseases, and the treatment and prevention of hypertension have been become 
a major challenge. Hypertension is divided into secondary hypertension and primary 
hypertension. It is considered that the primary hypertension, which makes up most cases of 
hypertension, is caused by combined actions of excess intake of salt, imperfect control of 
rennin-angiotensin-aldoseterone series and kallikrein-quinine-prostaglandings series, excess 
secretion of catecholamine, and the like. 

[0003] 

There is angiotensin-converting enzyme (hereinafter refer to as ACE) for controlling the 
rennin-angiotensin-aldoseterone series and kallikrein-quinine-prostaglandings series, and it is an 
enzyme having a function of producing angiotensin 2 as a blood-pressure-raising peptide in the 
blood and hydrolyzing kallikrein as a blood-pressure-lowering peptide. Therefore, to suppress 
ACE inhibits raising the blood pressure in general. 



* [Numbers in the right margin indicate pagination of the original language text.] 



3 



[0004] 

From such a point of view, a search for ACE inhibiting substances in natural substances 
and synthetic substances has been energetically conducted, and proline derivatives are already 
used according to their usefulness. On the other hand, it was reported that certain food and 
Chinese medicines have the enzyme inhibiting function although the inhibiting strength is varied 
(J. of Japanese Agricultural Technology Society, Vol. 57, No. 11,1 143, 1983). Among those, 
only on trypsin hydrolyzate of casein, ACE inhibiting peptide is separated and purified, and the 
amino acid structure is also elucidated (Japanese Kokai Patent Application No. Sho 
58[1983]-109425). 

[0005] 

Problem to be solved by the invention 

There is no fundamental therapy and almost no symptomatic therapy especially in the 
primary hypertension since its cause is divergent. Therefore, daily blood pressure control is 
carried out by taking an antihypertensive agent or health food having antihypertensive activity. 
To control the blood pressure under normal conditions reduces the exacerbating factor of adult 
diseases and delays aging of an organism, and thus desirable for mankind. 

[0006] 

It has been reported since ancient times that royal jelly, which is used as food in every 
country in the world, is useful for hypertension, diabetes, cancer, climacteric disorder, neuralgia, 
cerebrovascular disorder, and the like. Further it is said to bring about normal development of 
mind and body of young people and that many who take royal jelly live longer. However, there 
are very few reports elucidating what the physiologically active material in royal jelly is, and the 
only report is on the action of 10-hydroxydecenoic acid as the largest physiologically active 
material in royal jelly. 

[0007] 

Thus, the purpose of the present invention is to provide peptides which inhibit 
angiotensin-converting enzymes having blood-pressure-raising function and that can exhibit the 
blood-pressure-lowering action and also to provide oral compositions capable of utilizing the 
above-mentioned peptides as health food or medical and pharmaceutical products. 
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[0008] 

Means to solve the problem 

Namely, the first invention is a peptide having a structure of 
Ser-Leu-Pro-Lys-Leu-His-Glu-Trp (hereinafter abbreviated as RJPg) as its purport. The second 
invention is a peptide having a structure of Ser-Leu-Pro-Ile-Leu-His-Glu-Trp-Lys (hereinafter 
abbreviated as RJP9) as its purport. 

[0009] 

The third invention is a peptide having a structure of Tyr-Asn-Glu-Val-Pro (hereinafter 
abbreviated as RJP5) as its purport. The fourth invention is, as its purport, peptide inhibitors of 
angiotensin-converting enzyme, which are obtained by decomposing royal jelly using a protein 
decomposing enzyme. The fifth invention is, as its purport, oral compositions containing 
peptides described in the inventions of 1-4. 

[0010] 

Next, detailed explanation on each invention will be given. RJPs, RJP9 and RJP5 in the 
inventions of 1-4 having structures of Ser-Leu-Pro-Lys-Leu-His-Glu-Trp, 
Ser-Leu-Pro-Ile-Leu-His-Glu-Trp-Lys, and Tyr-Asn-Glu-Val-Pro, respectively, are prepared by 
a method described later, and the structures are decided by structural analysis. These peptides are 
peptides inhibiting the above-mentioned ACE. Amino acids in the above-mentioned peptides 
express the following meanings. Namely, Ser represents serine, Leu leucosine. Pro proline, Lys 
lysine. His histidine, Glu glutamic acid, Trp tryptophan, lie isoleucine, Tyr tyrosine, Asn 
asparagin, and Val valine. 

[0011] 

Next, as ACE-inhibiting peptides from royal jelly in the fourth invention, there are RJPn 
(n represents the number of amino acids, for example, polypeptides of n = 4-20) having amino 
acid sequence (955) showing bellow, and these can be used alone or as a mixture. These 
ACE-inhibiting peptides are obtained by treatment with protein decomposing enzymes from 
bacteria (for example, protease such as subtilisin, thermolysin, nagase, and the like) beside 
protein decomposing enzymes such as trypsin, chymotrypsin, pepsin, bromelain, papain, proline 
end peptase, and the like. For example, the preparation of RJPg is carried out as follows. Royal 
jell from honey is decomposed under the condition of pH 5.0-9.0 by trypsin, and protein 
decomposing enzyme and undecomposed royal jelly are precipitated and removed by an acid 
treatment or heat treatment. 



[0012] 

Next, the supernatant is neutralized with alkali if necessary, concentrated at a reduced 
pressure, added into a column packed with a gel filtration support (Toyopearl, Toyo Soda Co.), 
etc. and eluted with distilled water to collect ACE-inhibiting fractions. Then, if necessary, 
purification is repeated in a similar manner or purification by ion exchange, hydrophobic column 
chromatography, and the like is carried out to obtain peptide having ACE-inhibiting property. 

[0013] 

Further, the ACE-inhibiting fraction can be removed by high speed liquid 
chromatography using a reverse phase column (gradient elution of acetonitrile/water containing 
0.05% trifluoroacetic acid (TFA) as eluate). Further, it can be prepared by an organic chemical 
synthesis process. Hereinafter the synthesis of peptide RJPgby utilization of solid phase method 
using polystyrene resin is carried out. As all of amino acids, L-amino acids are used and the 
functional groups are blocked in advance as follows. Namely, these are Ser (Tos), Lys 
(2-chlorophenyloxy carbonyl), His (Tos), Glu (0-Bzl), and Trp (Tos). Those in parenthesis 
represent protective groups. Furthermore, abbreviations for protective groups of amino acids 
refer to the following substitution groups. 

[0014] 

Boc: ter-butyloxy-carbonyl group 
Tos: p-toluenesulfonyl group 
Bzl: benzyl group 

PAM: p-methoxy phenyl acetamidomethyl resin 
AAn: n-th amino acid 

H-AArPAM is synthesized from (AApPAM) crosslinked to polystyrene resin by 
deprotection group reaction using TFA, and it is condensed with B0C-AA2-OH in 
dichloromethane and dimethyl formamide using DCC (dicyclohexyl carboimide) to synthesize 
B0C-AA2-AA1-PAM. Unreacted AAi-PAM is inactivated using acetic anhydride. 

[0015] 

The deprotection group reaction of the B0C-AA2-AA1-PAM using TFA is again carried 
out, and similarly B0C-AA3-OH is condensed and a condensation reaction up to AA^ is carried 
out. Here AAi = Ser, AA2 = Leu, AA3 = Pro, AA4 = Lys, AA5 = Leu, AA5 = His, AA7 = Glu, 
and AAg = Trp. After completing the condensation reaction, deprotection group reaction is 
carried out using hydrogen fluoride (HF) to remove Boc, PAM, and protective groups of side 
chains so that a desired peptide RJPg is obtained. 
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[0016] 

The royal jelly-derived ACE-inhibiting peptides thus obtained are generally separated as 
a powder form and made with a suitable nontoxic support for oral administration into medical 
and pharmaceutical products or products for oral intake or digestible nutrients as compositions in 
a suitable form. As an example of the composition, the ACE-inhibiting peptides are shaped with 
a pharmaceutically allowable support (excipient, lubricating agent, binding agent, coloring agent, 
taste controlling agent, perfuming agent) into formulations of medical and pharmaceutical 
products for oral administration, for example, tablet (sugar-coated tablet, foaming agent, 
film-coated tablet, chewing tablet, and the like), capsule, troche, powder, fine granule, granule, 
and the like. 

[0017] 

Further, they may be made into solid or liquid medical and pharmaceutical products, 
food, or luxury items, for example, confectioneries, powdered tea, sport drink, alcoholic 
beverage, ice cream, yogurt, and the like. The content of ACE-inhibiting peptides in the 
aforementioned oral-intake food is generally in a range of 0.01-100 wt% although it may be 
varied with the formulation type. 

[0018] 

The oral products of the present invention show strong ACE-inhibiting activity as shown 
in test examples to be described below, and can be taken continuously for prevention of 
hypertension, relaxation of hypertension or regulation of blood pressure, and these are effectively 
used as health food for prevention of hypertension. When the oral products of the present 
invention are used for the aforementioned purpose it is suitable to orally take an amount in a 
range of generally 0.01-50 mg/kg of body weight per day. 

[0019] 

Furthermore, the above-mentioned active peptides are suitably mixed with bee products, 
namely, royal jelly, propolis, honey, pollen, larva of bee, and the like so that the effect can be 
further improved. Namely, the aforementioned bee products may be processed (for example, into 
various forms such as heat-treated products, or fi-eeze-dried powder). Further, as the oral 
compositions, the active components are made with a pharmaceutically allowable support into a 
form (for example, tablet) of medical and pharmaceutical formulations for oral administration or 
a form of food or luxury items. 



7 



[0020] 
Operation 

All of peptides RJPg, RJP9, and RJP5 of the first to third inventions exhibits 
ACE-inhibiting activity. In the fourth invention, the peptide obtained from royal jelly as a raw 
material by decomposition using a protein decomposing enzyme exhibits an inhibiting action of 
angiotensin-converting enzyme. 

[0021] 

In the fifth invention, the compositions containing peptides of the first to fourth 
inventions become oral compositions as health food and inhibit ACE exhibiting a hypertension 
preventing action. 

[0022] 

AppUcation example 

Hereinafter, concrete application examples of the present invention will be explained. 
Namely, preparation example and structural analysis of ACE-inhibiting peptides, activity 
measurement method of ACE-inhibiting peptides and acute toxicity testing results of royal 
jelly-derived ACE-inhibiting peptides, which are the active components of oral materials of the 
present invention, are explained. 

Measurement of ACE-inhibiting peptides activity 

A powder (Sigma Co.) obtained by precipitating 1 g lung of domestic rabbit in acetone 
and drying was dissolved in 5 mL phosphoric acid buffer (pH 8.3) and centrifuged at 10,000 G 
for 30 min, and the resulting supernatant was diluted with the aforementioned buffer to 3-fold 
obtain an ACE enzyme solution, and enzyme inhibition was measured. The measurement was 
carried out in accordance with the method in Biochem. Pharm., Vol. 20, pp 1637-1648, 1971 and 
Anal Biochem., Vol 84, pp. 361-369, 1978. Namely, 1 mM tripeptide (Hip-His-Leu, Peptide 
Research Institute)) as a substrate 100 |iL, ACE enzyme solution 100 |aL, and sample solution 
100 |iL were added to 100 mM potassium phosphate buffer (containing 300 mM sodium 
chloride) at pH 8.3, reacted at 37''C for 30 min, heated in boiling water for 5 min to complete the 
reaction, and hippuric acid of the reaction product was converted using trichlorotriazine reagent 
to a derivative and the absorbance at a measurement wavelength of 82 nm was measured by 
colorimetric analysis. 

[0023] 

The inhibition ratio was calculated by the following equation. 
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Inhibition ratio = (Eo - Ei)/Eo x 100% 

Eq: Absorbance at 3 82 nm when the inhibitor is not included. 
Ei: Absorbance at 382 nm when the inhibitor is included. 

Furthermore, the sample concentration at the inhibition ratio of 50% was denoted as IC50. 

ACE inhibiting test 

The results of the ACE inhibition activity (IC50) are shown in Table 1 . 

[0024] 



Table 1 
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1 i 0 gym 1 


C B I 0» 


i a tt B/m 1 


CE 1 1 


id ft g/m I 



Key: 1 SamplelCso 

2 Peptide of Preparation Example 1 

[0025] 

In Table 1, CEI12, CEIP7, and CEI^ are casein-derived peptides (quoted from Food 
Chemicals, Nov. 39, 1988). 

Measurement of protein concentration 

The concentration of protein in samples was measured by burette method. The 
conversion was made by using bovine serum albumin as the standard protein. 

Preparation Example 1 , preparation example of ACE-inhibiting peptide 

Royal jelly protein 2 g were added to 50 mL phosphoric acid buffer (pH 7), then 5 mg 
trypsin were added, followed by incubating at 3TC for 24 h. Then, it was heated in boiling water 
for 10 min. After natural cooling, the insoluble was removed by a centrifugal separation process, 
and the resulting supernatant was added to a column ((j) 30 mm x 30 cm) packed with 
anion-exchange resin (DEAE Toyopearl, Toyo Soda Co.). 
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[0026] 

The unadsorbed fraction was added to a column ((j) 20 mm x 30 cm) packed with 
cation-exchange resin column (SP Toyopearl, Toyo Soda Co.), and gradient elution of 
ammonium formate was conducted on the adsorbed fraction. The elution conditions were: 0- 
0.5M ammonium formate aqueous solution, pH 6.8, and flow velocity 1.0 mL/min. Furthermore, 
ACE inhibiting fractions with molecular weight of less than 5000 were collected using an 
Amicon concentrator and freeze-dried to obtain 283 mg ACE-inhibiting peptide (white powder). 
It was a composition containing RJPg, RJP9, and RJP5. 

Preparation Example 2 , preparation example of ACE-inhibiting peptide 

Royal jelly protein 2 g were added to 50 mL phosphoric acid buffer (pH 2), then 10 mg 
pepsin were added, followed by incubating at ?>TC for 24 h. Then, it was heated in boiling water 
for 10 min. After natural cooling, the insoluble was removed by a centrifiigal separation process, 
and the resulting supernatant was added to a column ((|) 30 mm x 100 cm) packed with Toyopearl 
40S and eluted with distilled water. 

[0027] 

The active fraction was added to a colunm ((j) 20 mm x 30 cm) packed with SP 
Toyopearl, and gradient elution of ammonium formate was conducted on the adsorbed fraction. 
The elution conditions were: 0-0.5M ammonium formate aqueous solution, pH 6.8, and flow 
velocity 1 .0 mL/min. Furthermore, ACE inhibiting fractions with molecular weight of 500 to less 
than 5000 were collected using an Amicon concentrator and freeze-dried to obtain 258 mg 
ACE-inhibiting peptide (white powder). It was a composition containing RJPg, RJPg, and RJP5. 

Preparation Example 3 , preparation example of RJPg 

Royal jelly protein 2 g were added to 50 mL phosphoric acid buffer (pH 7), then 5 mg 
trypsin were added, followed by incubating at 37''C for 24 h. After adjusting pH to 1 by 
hydrochloric acid, the insoluble (p. 957) was removed by centrifugal separation, and the resulting 
supernatant was concentrated at a reduced pressure. It was concentrated to 5 mL, eluted with 
distilled water in Sephadex G-25 column chromatography 30 mm x 100 cm) to take out active 
fraction, and concentrated. 
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[0028] 

Furthermore, gradient elution with acetonitrile containing 0.05% TFA as an eluate was 
carried out by high-speed liquid chromatography (HPLC) using C-8 A type column Shimpack 
PREP-ODS (L) ((j) 50 mm x 25 cm) to remove the active fraction. The flow velocity was 
10 mL/min; the detector was SPD-M6A; detection wavelength was 210 nm. Furthermore, in the 
separated ACE-inhibiting purified peptide, the yield of freeze-dried RJPg (white powder) was 
15.3 mg. 

Preparation Example 4 , preparation example of RJP9 and RJP5 

The ACE-inhibiting peptide obtained in Preparation Example 1 was further purified by 
HPLC using reverse phase column to obtain RJP9 and RJP5 similar to Preparation Example 3. 

Example of amino acid primary structure and amino acid analysis 

Next, amino acid structural analysis and amino acid analysis were carried out. 

[0029] 

It was found by full automatic protein primary structure analyzer PSQ-1 system, Shimazu 
Seisakusho Co., that the peptides of Preparation Example 3 and Preparation Example 4 were 
polypeptides shown below. Further, the analytical result supporting amino acid composition of 
RJPg, RJP9, and RJP5 was determined by amino acid analytical system (PICO-TAG system, 
Waters Co.). 

[0030] 

(Primary structure of RJPg) 

Ser-Leu-Pro-Lys-Leu-His-Glu-Trp 

(Primary structure of RJP9) 

Ser-Leu-Pro-Ile-Leu-His-Glu-Trp-Lys 

(Primary structure of RJP5) 

Tyr-Asn-Glu-Val-Pro 

(Amino acid composition of RJPs) 

Glu 14.30% 

Ser 14.28% 

His 14.32% 

Pro 14.25% 

Leu 28.72% 

Lys 14.16% 
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Trp - (unable to measure) 

(Amino acid composition of RJP9) 

Glu 12.56% 

Ser 1237% 

His 12.41% 

Pro 12.43% 

Leu 25.76% 

Lys 12.67% 

He 12.36% 

Trp - (unable to measure) 

(Amino acid composition of RJP5) 

Glu 20.60% 

Val 21.32% 

Pro 19.56% 

Asn 19.82% 

Tyr 19.96% 

Acute toxicity test of each ACE-inhibiting peptide 

(1) Testing method 

An aqueous solution containing 5% of each ACE-inhibiting peptide was used as sample, 
and a group of 10 of ICR type mice with average body weight of 21 .9 ± 0.4 g was submitted to 
the experiment. After fasting for one night before testing, the peptide was orally administered at 
5 g/kg using sonde, then living and dying and general symptoms were observed for one week. 

(2) Test results 

For example, LD50 of RJP5 was 50 g/kg or higher, and there was no fatality. Further, 
abnormal states such as collapse, piloerection, abnormality in respiration, weight loss (tremor), 
prostration, sweating and the like were not observed at all in the general observation. 

Furthermore, the results in other ACE-inhibiting peptides were also similar. 

[0031] 

Next, the antihypertensive activity of ACE-inhibiting peptides, RJPs, RJP9, and RJP5 in 
Preparation Example 1, was tested. 
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Experimental Example 1 . Antihypertensive activity test of each ACE-inhibiting peptide 

(1) Sample and administration method 

Peptides obtained in Preparation Examples 1 , 3, and 4 were dissolved at an amount of 
1 g/kg of body weight in saline solution and 5 mL of the resulting sample solution was forcefed 
via the oral route. 

(2) Experimental animal 

Spontaneously hypertensive male rats (SHR) of 8 week old were bred for one week and a 
group of 5 rats was used for the experiment. 

(3) Blood pressure measurement 

The blood pressure of each rat was measured with time before and after administration 
using a non-invasive tail artery tonometer (Riken Co.). Then, the average value was determined. 

(4) Test results 

The results are shown in Table 2. As is clear from Table 2, the antihypertensive activity 
was not dependent on the administration amount. Further the antihypertensive activity was 
continued even after 6 h from the adminisfration. 

Experimental Example 2 . Antihypertensive activity test of health food of Blending Example 7 

The health food (obtained by mixing Propolis liquid with RJPg) of Blending Example 7, 
which will be explained later, was forcibly administered at an amount of 3 g/kg of body weight 
by a probe. As control, health food containing no ACE-inhibiting peptide was used. 

[0032] 

The same experiment as in Experimental Example 1 was carried out. The results are 
shown in Table 2. Then, oral compositions shown in Blending Examples 1-7 shown below were 
prepared by blending peptide of Preparation Example 1 or RJPg. 

Blending Example 1 

Defatted powdered milk 8.0 wt%, vegetable oil and fat 11. 0 wt%, sugar 14.0 wt%, 
stabilizer 0.3 wt%, emulsifying agent 0.3 wt%, flavoring 0. 1% by weight, peptide (of Preparation 
Example 1) 1.0 wt%, egg yolk 7.0 wt% and water 55.0 wt% were mixed and stirred to obtain ice 
cream. 
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Blending Example 2 

A drink was obtained by adding water to purified honey 12,000 mg, vitamin C 1,000 mg, 
sodium L-glutamate 1 mg, nicotinamide 10 mg, peptide (of Preparation Example 1) 5 mg, and a 
proper amount of flavoring to make a mixture of 50 mL in total and stirring. 

Blending Example 3 

Table salt was obtained by adding 5 wt% of peptide of Preparation Example 1 to edible 

salt. 

Blending Example 4 

Miso was obtained by kneading miso prepared by the ordinary preparation method with 
0.5 wt% of the peptide of Preparation Example 1. 

Blending Example 5 

Soy sauce was obtained by mixing 100 mL soy sauce prepared by the ordinary 
preparation method with 0,5 wt% of the peptide of Preparation Example 1. 

Blending Example 6 

Bread was prepared by adding 0.1 wt% of the peptide of Preparation Example 1 to 
uncooked bread [dough] prepared by ordinary preparation method. 

Blending Example 7 

Health food was prepared by adding 1 wt% of RJPg to health food prepared by ordinary 
preparation method, for example, 100 g of propolis food. 
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[0033] 
Table 2 
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[0034] 

In Table 2, decrease in the value for blood pressure is the value of blood pressure before 
administration - blood pressure after administration. Furthermore, the blood pressure before 
administration in each example is 150-160 mmHg. 

(Note 1) It is based on Test Example 1 of Japanese Kokai Patent No. Sho 62[1987]-270533. In 
this case, the initial blood pressure is 174 mmHg. 
(Note 2) It is the value 5 h after the administration. 

[0035] 

As explained above, to obtain effective hypotensive materials by oral administration of 
compositions containing peptides obtained by decomposing royal jelly using protein 
decomposing enzyme proves the physiological activity of royal jelly, which has been stated since 
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ancient times. Figure 1 is a graph showing the relation between fraction number of peptide 
obtained in Preparation Example 1 and its absorbance at wavelength 280 nm and also the 
ACE-inhibiting activity. In the drawing, the solid line 1 shows the relation between the fraction 
number and absorbance in the crude composition containing peptides RJPg, RJP9, and RJP5 
obtained in Preparation Example 1. Further, the broken line 2 shows the ACE-inhibiting activity 
in the crude composition. As it is seen from the drawing, as the absorbance of the solid line 1 
increases, the broken line 2 increases accordingly so that the correlation is confirmed. RJPg, RJP9 
or RJP5 exists at each peak, and it is isolated to obtain RJPg, RJP9 and RJP5. 
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Effect of the invention 

All of RJPs, RJP9 and RJP5, which are peptides in the first to third inventions, are novel 
peptides and have such superior effects that all of these are usefiil as oral compositions such as 
medical and pharmaceutical products or food with high stability and high effectiveness for 
prevention and treatment of hypertension, etc. 

[0037] 

It is shown in the fourth invention that the peptide obtained by decomposing royal jelly 
using a protein decomposing enzyme is especially effective for prevention and treatment of 
hypertension. It is shown in the fifth invention that peptides of the first to fourth inventions can 
be taken by oral administration and the compositions containing the aforementioned peptides 
become oral compositions suitable as health food for prevention of hypertension. 

Brief description of the figures 

Figure 1 shows an application example of the present invention, and it is a graph showing 
the relation between the fraction number of peptide and the absorbance and the 
angiotensin-converting enzyme inhibition activity. 



Sequence table 

Sequence number: 1 

Length of sequence: 8 

Type of sequence: Amino acid 

Topology: Linear 

Kind of sequence: Peptide 

Sequence: 

Ser Leu Pro Lys Leu His Glu Trp 
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Sequence number: 
Length of sequence: 
Type of sequence: Amino acid 
Topology: Linear 
Kind of sequence: Peptide 
Sequence: 

Ser Leu Pro He Leu His Glu Trp Lys 
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Sequence number: 

Length of sequence: 

Type of sequence: 

Topology: 

Kind of sequence: 

Sequence: 

Tyr Asn Glu Val Pro 
1 
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2 Abscissa: Fraction number 



